Amyloid aggregation is associated with numerous protein misfolding pathologies and underlies the infectious properties of prions, which are conformationally self-templating proteins that are thought to have beneficial roles in lower organisms. Amyloids have been notoriously difficult to study due to their insolubility and structural heterogeneity. However, resolution of amyloid polymers based on size and detergent insolubility has been made possible by Semi-Denaturing Detergent-Agarose Gel Electrophoresis (SDD-AGE). This technique is finding widespread use for the detection and characterization of amyloid conformational variants. Here, we demonstrate an adaptation of this technique that facilitates its use in large-scale applications, such as screens for novel prions and other amyloidogenic proteins. The new SDD-AGE method uses capillary transfer for greater reliability and ease of use, and allows any sized gel to be accomodated. Thus, a large number of samples, prepared from cells or purified proteins, can be processed simultaneously for the presence of SDS-insoluble conformers of tagged proteins.
1. Cut a piece of nitrocellulose to the same dimensions as the gel. 2. Cut 20 pieces of GB004 and 8 pieces of GB002 blotting paper, to the same dimensions as the gel. Cut an additional piece of GB004 to be used as a wick; make it about 20 centimeters wider than the gel. 3. Immerse the nitrocellulose, wick, and 4 pieces of GB002 in 1X TBS. 4 . In a plastic container, assemble a stack of papers as follows: 20 pieces of dry GB004, then 4 pieces of dry GB002, then one piece of pre-wet GB002. Lay the nitrocellulose on top of this stack. 5. Rinse the gel on the casting tray briefly in water to remove excess running buffer. Then, carefully begin to slide the gel off the tray onto the stack. While sliding the gel off the tray, douse the membrane with TBS as necessary. The extra buffer helps prevent bubbles from becoming trapped under the gel. A transfer pipette works well for this purpose. 6. After the gel has been moved to the stack, check thoroughly for bubbles. If any are present, lift the edge of the gel and reapply buffer until the bubbles can be worked out. 7. Put the remaining three pre-wetted GB002 pieces on top of the gel. Ensure thorough contact between all layers by rolling a pipette firmly across the top of the stack. 8. Flank the transfer stack with two elevated trays containing TBS. Drape the pre-wet wick across the stack such that either end of the wick is submerged in TBS. 9. Cover the assembled transfer stack with an additional plastic tray bearing extra weight (e.g., a 500 ml bottle of water). 10. Allow the transfer to proceed for a minimum of three hours, or overnight. 11. After transfer, the membrane can be processed by standard Western blotting.
Spheroplasting Solution 1.2 M D-sorbitol 0.5 mM MgCl 2 20 mM Tris, pH 7.5 50 mM BME (add fresh) 0.5 mg/ml Zymolyase 100T (add fresh) Lysis Buffer 100 mM Tris 7.5 50 mM NaCl 10 mM BME (add fresh) protease inhibitors (add fresh) 4X Sample Buffer 2X TAE 20% glycerol 8% SDS bromophenol blue to preference Discussion SDD-AGE was first reported by Kryndushkin et al. 1 , to study SDS-resistant complexes of the [PSI+] prion in yeast, and has since found widespread use studying both prion and non-prion aggregates [2] [3] [4] [5] [6] [7] [8] [9] . However, transfer of the proteins to a membrane following electrophoresis in an agarose gel is problematic, and can result in a distorted blot image 5 . Additionally, the submerged electroblotting technique most commonly used introduces practical limitations for the size of the gel and thus the number of samples that can be processed. We have addressed these problems by employing downward capillary transfer 10 , a simple procedure which uses a stack of dry blotting papers to transfer proteins from the gel to a nitrocellulose membrane. Capillary transfer prevents distortion and allows large gels to be processed easily. There are a few things to consider before using SDD-AGE. For crude samples (e.g., lysates), immunodetection of specific proteins is necessary. SDD-AGE does not fully denature the protein complexes of interest, so the protein(s) to be detected must bear an epitope tag outside of the amyloidogenic region. Lysates can generally be prepared as they would be for a normal SDS-PAGE, with two important differences. First, increased care must be taken to prevent degradation by proteolysis. The partially denaturing conditions used here are not sufficient to inactivate proteases, and can also make target proteins more susceptible to proteolysis. Use a complete protease inhibitor cocktail at at least two-fold the recommended concentration. Second, heating the samples should be avoided. If an all-monomer negative control is desired, for instance to confirm that high-molecular-weight species are not due to covalent modifications, a 10-minute incubation at 95°C can be used, which will restore most amyloids to monomeric protein.
